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description 

[0001 ] The present invention relates to a rotary drum, 
such as a rotary kiln, which Is suspended substantially 
concentric within a live?rjng. by, means of, at both sides 
of the live-ring, axially exteno^hg^brackets, preferably ar- 
ranged in pairs, which ,are reMned by the;live : ring, and 
which at their free ends bear ao^inst.the end surfaces 
of retaining elements fixed to the shell of the drum, in 
such a way that the yerticaUoad relative to 

the drum shell is transmftted tongentiaily tathe. live-ring. 
[0002] A rotary drum of , the aforementioned kind is 
known for example from the EP patent specification No. 
0 325 189. This known rotary drum is suspended within 
a live-ring which on its internal periphery is provided with 
teeth, and which by means of- washer plates fixed be- 
tween the live-ring teeth support the rotary drum via re- 
taining elements which are fixed to ; the drum shell by 
welding. The washerjp!aje;s^^jck 
to the live-ring between itsieetH ana axialiy outwards at 
both sides of the live-ring, are retained between the live- 
ring teeth with the aid of wedges.- 
[0003] The disadvantage of utiilzir\g a live-ring which 
is internally equipped with teeth is that .such a live-ring 
is relatively expensive to manufacture and also to repair 
. in the event of tooth fracture. Furthermore, the above 
described device cannot without replacement of the live- 
ring be used for modernization of older existing kiln 
plants where typically a live-ring of the so-called migrat- 
ing type is being used, i.e. where the rotary drum mi- 
grates within the live-ring across its internal periphery 
during the rotation of the live-ring, or, in other words, 
where there a relative mutual rotation between the ro- 
tary drum and the live-ring occurs during operation. A 
further disadvantage of the known device is the inherent 
difficulty of inspection and maintenance in that some of 
the parts of the device are concealed underthe live-ring, 
this being a complicating factor in terms of accessibility. 
Furthermore, the dismantling of the known device which 
is necessary in case of maintenance work is required is 
complicated by the fact that all stationary parts are fixed 
by welding. 

[0004] It is the objective of the present invention to 
provide a rotary drum by means of which the aforemen- 
tioned disadvantages are eliminated. 
[0005] DE-A-31 45901 discloses a rotary drum of the 
kind described in the introduction and in which the 
brackets, evenly distributed over the. circumference of 
the live-ring, are fixed to the side faces of the live-ring 
by bolts. According to the present invention, such a ro- 
tary drum is characterised in that the brackets and re- 
taining elements are disposed in such a way that no 
parts thereof are concealed under the live ring. 
[0006] Hereby, the live-ring can be manufactured with 
a smooth cylindrical inner face without teeth, which, in 
addition to being advantageous from an economic view- 
point, also makes it possible to use existing live-rings of 
the migrating type. Also, it will be less difficult to gain 



access to the parts of the device during inspection and 
maintenance work since none of the parts are con- 
cealed. under the live-ring. 

[0007) To further facilitate the work in connection with 

5 the assembly and rnaintenance of the device, the bolts 
. may be fixed in threaded holes provided in the live-ring, 
but, both for reasons of construction and economy, it is 
preferred, however, that the bolts via through-going 
holes in the fiye^ring retain brackets on both sides of the 

10 live-ring. 

[0008] The device may be configured with a retaining 
element for each bracket It is preferred, however, that 
the refining elements are formed with two oppositely- 
. porting, end faces which are Used to support separate 

is brackets. Hence, the end faces are alternately used to 
support separate brackets when, during live-ring : rota- 
tion/the retaining element ismoving downwards and up- 
wards, respectively; As mentioned in the introduction, 
the brackets are preferably fpcedt in pairs and therefore, 

20 for practical reasons, the number of retaining elements 
should correspond to the number of the bracket pairs. 
[0009] It is further preferred that the free ends of the 
brackets in a pair engage between-the end faces of two 
adjoining retaining, elements. 

2$ [0010] When the rotary drum is in operation, minor rel- 
ative movements in the radial direction between the ro- 
tary drum and the Irverring occur due totemperature var- 
iations and different ovality. At the rotary drurh according 
to the invention these movements are allowed to occur 

30 between the functional faces of the bracket ends and 
the corresponding end faces on the retaining elements. 
In order to reduce the maintenance costs inevitably in- 
curred as a result of the wear thus induced, it is preferred 
that the rotary drum comprises slide shoes, each of 

6 which is loosely fitted in the space between the function- 
al face of a bracket end and the corresponding end face 
on a retaining element. This will cause the relative 
movements to occur between the slide shoes and the 
functional face of the bracket ends. To ensure that the 

40 wear is induced on the slide shoes, which are relatively 
easier to replace than the brackets, it is preferred that 
the brackets be made from a material which is more 
wear-resisting than that used to make the slide shoes. 
[0011] In order to equalize the wear which will invari- 

45 ably occur on the slide shoes and to avoid the formation 
of gaps between the slide shoes and the brackets, the 
rotary drum according to the invention may comprise 
wear-compensating wedges, with each wedge being fit- 
ted in the space between a slide shoe and the corre- 

50 sponding end face on a retaining element. 

[001 2] The rotary drum may also comprise tensioning 
means, such as springs, for tensioning the wedges. 
[0013] The rotary drum may further comprise cover 
plates, each mounted on the top surface of a retaining 

55 element, preferably by means of bolts, and maintaining 
the appertaining wedge, tensioning -means and slide 
shoe in the proper position jn the radial direction. Fur- 
ther, the cover plate also maintains the slide shoe in the 
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axial direction relative to the retaining element. 
.[0014], »ln .addition, the rotary drum may comprise 
guide blocks, which are mounted evenly distributed over 
the circbmf^ stooth sides hereof 

and being i fixed tpJhe |?lr.um shell, to maintain the lattec 
in axial direction through abutment against the sides of 
the Jive-ring, .the.guide blocks are preferably welded to 
the drum shell in the spaces between the bracket pairs. 
[Ctolfj j' ^'"fjFi^ Invention -will how be described in further 
details' i with reference to the accompanying drawing, be- 
ing cfiagrammatfcal, "and where 

Fig. .1 shpws a perspective view of a section of a 
. rotary drum according to the invention suspended 
within a live-ring, 

Fig. 2 shows a partial sectional view of details at the 
rotary drum shown in Fig. 1 , and 

Fjg. 3 shows a radial section along the line A-A 
through the rotary drum shown in Fig. 2. 

.iP016] v JrrfjSI- ;1 Js.sto^jaxgJi^^Bjr^ 1 which is sus-, 
pencjed within a livening 3 by means of retaining eie- „ 
ments 5 attached to the drum, said elements being sup- • 
ported by brackets 7 which are fixed to the side faces of 
the live-ring 3 The internal as well as external surface 
of the live-ring 3 is smooth and cylindrical 
[001 7] As is best illustrated in Fig.,2 and 3, the brack- 
ets Tare retained against the side , faces 3a and, 3b of 
the live-ring 3 by means of bolts 9, which as shown at 
right in Fig. 2 may be through-going bolts 9 which, via 
bQlps 11 in thejive-nng, retain brackets 7 on both sides 
of the live-ring 3. The brackets 7 are arranged in pairs 
on both sides of the live-ring 3, and in this way a total 
number of four brackets 7 can be retained by means of 
three through-going bolts 9. The centremost bolt 9a of 
these bolts : 9 carries on each side of the live-ring. 3 a 
bushing 1 3, the f unction of which is to retain the brackets 
in the direction of periphery. 

[0018] The retaining elements 5 are fixed, preferably 
by welding, on both sides of the live-ring 3, and the 
number, of these retaining elements 5 correspond tothe 
number of bracket pairs. The, free ends of a bracket pair 
protrude in between the end faces 5a and 5b, fespec- 
tively, of two adjoining retaining elements 5. 
[0019] Positioned up against the functional face 7a of 
each bracket 7 is a loosely fitted slide shoe J 8. Further, 
in the space between the end faces 5a ; 5b of the retain- 
ing elements 5 and the respective slide shoe 18 is fitted, 
a wear-compensating wedge 15 which by means of a 
spring arrangement 17 is tensioned in direction towards 
the live-ring 3 so that the wedge 15 is driven slowly into 
the space, hence compensating for the wear which is 
inevitably incurred on the face of the slide shoe 1 8 which 
is pointing towards the respective bracket 7. 
[0020] To keep the spring arrangement 1 7, the wedge 
15 and the slide shoe 18 properly positioned, there is, 



as shown at left in Fig, 2, cover plates 19 which are 
mounted on the top of each retaining element 5. These 
cover plates 19 are preferably fixed by means of bolts 
21. which are screwed into threaided holes 23 provided 

5 jn .the, retaining elements. 5. 

[qoizi] In order keep the rotary ^rum 1 andthe live- 
ring 3 in the correct mutual axial position, the rotary drum 
is provided with preferably welded-on guide blocks 25 
whiph bearagainsj the. side faces of the live-ring in the 

10 spaces between adjoining pairs of brackets. 

[0Q22] When the rotary drum 1 is mounted in the live- 
ring 3, as shown on the drawing, the gravitational force 
of the rotary drum Will be transmitted via the retaining 
elernents 5,^6 1 wedges 1 5. ;and;the slide shoes 18 to 

15 the brackets 7, thus being absorbed by the live-ring 3. 
wh;ch in turn is earned by e ^ means of support 
which is normally fixed to a foundation. 
,X9^3jL ^n.t§cjt japes, ^between the slide 

shoes 18 and the brackets 7 are lying in a radial plane 

20 relative to the ( centre axis oY the rotary drum 1 , the grav- 
itational force of the rotary drum will be transmitted only 
. in a direction which is tangential to the shell of the rotary 

. ...^gorax.- . ... 

' .[6024] The brackets 7 have a certain degree of flexi- 
2S biTrty.both in the tangential and radial direction, thereby 
optimizing the load distribution between the single 
brackets 7. 

[0025]- When the rotary drum 1 is operating, minor rel- 
ative movements between the drum shell 1 and the live- 
so ring 3 will occur due to temperature variations and var- 
ying degrees of ovality. These movements will occur be- 
tween the slide shoes .1 8 and the functional faces 7a of 
the brackets 7. Proper. material selection for these struc- 
tural elements will ensure that the wear is being induced 
3S. on the slide shoes 18 which are relatively easy to re- 
place. 



1. Arotary drum (1), such as a rotary kiln, which issus- 
pended substantially concentric within a live-ring (3) 
by means of, at both sides of the live-ring (3), axially 

, extending brackets. (7), preferably arranged in 
pairs, which are retained by the live-ring (3) and 
which are evenly distributed over the circumference 
of the live-ring and are fixed to its side faces.(3,3a) 
by means of bolts (9,9a), and which at their free 
ends bear against the end surfaces (5a,5b) of re- 
taining elements (5) fixed tothe shell of the drum, 
in such a way that the vertical load of the drum (1) 
relative to the drum shell is transmitted tangentially 
tothe live-ring (3), characterised in that the brackets 
(7) and retaining elements (5) are disposed in such 
a way that no parts thereof are concealed under the 
live ring (3). 

2. A rotary drum (1 ) according to claim 1 , character- 
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ised in that the bolts (9,9a) via througtvgoing holes 
(11) in the live-ring (3) retain brackets (7) on both 
sides of the live-ring (3). 

3. A rotary dram (1 ) according to claim 1 , character- 
ised in that the nurnber of retaining elements (5) cor- 
respond to the nurnber of bracket pairs. 

4. A rotary drum (1) according .to claim 3, character- 
ised in that the free ends of the brackets (7) in a pah- 
engage between the end faces (5b,5a) of two ad- 
joining retaining elements (5). 

5. A rotary dram (1) according to any one of the pre- 
ceding claims, characterised in that it comprises 
slide shoes (i8)re^ 

in the space between the functional surface (7a) of 
a bracket end the corresponding end face (5a,5b) 
on a-retaining element (5). 

6. A rotary drum (1) according to claim 5, character- 
ised in that it comprises wear-compensating wedg- 
es (1 5), each of whicrv fjeing fitted in the space be- 
tween a slide shoe (1 8) arid the corresponding end 
face (5a,5b) on a retaining element (5)^ 

7. A rotary drum (1) according to claim 6, character- 
ised in that it comprised tensib™^ (17), 
such as springs for tension ing of the wedges (15). 

8. A rotary drum (1 ) according to any one of claims 6 
to 8, characterised In that it comprises cover plates 
(1 9), each of which being mounted on the top sur- 
face of a retaining element (5), preferably by means 
of bolts (21), and which keep appertaining wedge 
(15), tensioning means (17) and slide shoe (18) 
properly positioned in the radial direction, and which 
prevent the slide shoes from being displaced in ax- 
ial direction. . 

9. A rotary drum (1 ) according to claim 1 , character- 
ised in that it comprises guide blocks (25) mounted 
evenly distributed over the circumference of the 
live-ring (3) at both sides hereof and being fixed to 
the sheliof the drum (t)1o maintain the drumin axial 
direction through abutment against the slides (3a, 
3b) of the live-ring. 

Patentanspruche 

1. Drehtrommel, etwa ein Drehofen, der im wesentli- 
chen konzentrisch im Inneren eines Lauf rings (3) 
mittels sich zu beiden Seiten des Lauf rings (3) in 
axialer Richtung erstreckenden und vorzugsweise 
paarweise angeordneten Tragarmen (7) aufge- 
hangt ist, die durch den Laufring (3) zuruckgehalten 
werden, gleichmaBig tiber den Umfang des Lauf- 



rings verteilt sind, an dessen Seitenflachen (3, 3a) 
mittels Bplzen (9, 9a) befestigt sind und deren f reie 
Enden auf den Endflacheri (5a, 5b) der am Trom- 
melmantel befestigten RQckhalteelemente (5) auf- 

5 liegen, derart daB der relativ zum Trommelmantel 
senkrecht wirkende Anteil der Trommellast tangen- 
tial auf den Laufring (3) ubertragen wird, dadurch 
gekennzeichnet, daB die Tragarrne. (7) und RGck- 
halteelemente (5) derart angeprdhet sind, daB kei- 

10 ne Teile von ihnen unter derri Laufring verdeckt 
sind. 

2. Drehtrommel (1) nach Anspruch 1, dadurch ge- 
kennzeichnet, daB die Bolzen ,(9, 9a) die Tragarme 

is (7) auf beiden Seiteri des LaufYings Ober im Laufring 
(3) befindliche Durchgangslocher (11) zuruckhal- 
ten. 

3. Drehtrommel (1) nach Anspruch 1, dadurch ge- 
20 kennzeichnet, daB die Anzahl der RQckhalteele- 

mente (5) der Anzahl der Tragarmpaare entspricht. 

4. Dlrehtrommel (1) nach Anspruch 3, dadurch ge- 
kennzeichnet, daB die freien Enden der Tragarme 

25 (7) paarweise zwischen die Endflachen (5b, 5a) der 
benachbarten ROckhalteelemente (5) eingreifen. 

5. Drehtrommel (1 ) nach einem der vdrstehenden An- 
spruche, dadurch gekennzeichnet, daB sie Gleit- 

30 schuhe (18) aufweist, die jeweils lose in die Zwi- 
schenraume zwischen der Funktionsflache (7a) ei- 
nes Tragarms und der zugehdrigeo Endflache (5a, 
5b) eines Ruckhalteelements (5) eingepaBt sind. 

35 6. Drehtrommel (1) nach Anspruch 5, dadurch ge- 
kennzeichnet, daB sie VerschleiBkompensations- 
keile (15) aufweist, die jeweils in die Zwischenrau- 
me zwischen einem Gleitschuh (18) und der zuge- 
horigen Endflache (5a, 5b> eines ROckhalteele- 

40 ments (5) eingepaBt sind. 

7. Drehtrommel (1) nach Anspruch 6, dadurch ge- 
kennzeichnet, daB sie Vorspanneinrichtungen (17), 
etwa Fedem, zum Vorspannen der Keile (15) auf- 

4S weist 

8. Drehtrommel (1) nach einem der Ansp ruche 6 bis 
8, dadurch gekennzeichnet, daB sie Deckplatten 
(19) aufweist, die jeweils an der Oberseite eines 

50 Ruckhalteelements (5), vorzugsweise mittels Bol- 
zen (21), befestigt sind, den zugehorigen Keil (15), 
die Vorspaneinrichtung (17) und den Gleitschuh 
(1 8) in radialer Richtung in korrekter Position halten 
und die ein axiales Verschieben der Gleitschuhe 

55 verhindern. 

9. Drehtrommel (1) nach Anspruch 1, dadurch ge- 
kennzeichnet, daB sie FOhrungsblocke (25) auf- 
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entre un patin glissant (18) et la face tfextr6mitS 
(5a, 5b) correspondante sur un 6l6ment de retenue 

(5). 

5 7. Tambour rotatif (1 ) selon la revendication 6, carac- 
terisd en ce qu'il comporte des moyens de mise 
sous tension (17), tels que des ressorts pour mettre 
sous tension les coins (15). 



7 

weist, die zu beiden.Seiten des Lauf rings (3) gleich- 
maSig uberdessen Umtahg verteitt angebracht sind 
und am Trommelmantel (1) befestigt sind, urn die 
Trommel in axialer Richtung durch Anschlag gegen 
die Gleltflacnen (richtig: Seitenflachen) (3a, 3b) des 
Lauf rings zu halten. : 

Revendication s 

.1 . Tambour rotatif (1 ), tel qu'un four rotatif, qui est sus- 
pendu d'une mani&re sensiblement concentrique a 
PinteYieyr d'un i palter -dynamique (3) par Pinterm6- 
diaUe, des deux cdtes du palier dynamique (3), 
d-etriers (7) s'e"tendant axialemeht, agences d'une 
maniere pref 6r6e par. paires, quisontretenuspar le 
palter dynamique (3) et qui s^t rife^^ 
maniere rdguliere sur la circonf6rence du palier. dy- 
namique et sont fixers sur ses laces laterales (3, 3a) 
par PintermSdiaire de boulohs (9, 9a), et qui, au ni- 
veau de leurs extrdmites libres, viennent en appui 
centre les surfaces d'extrSmite {5a, 5 b) d'etements 
de retenue (5) fix6s sur le corps du tambour, de ma- 
nure a ce que la charge verticaje ^ Wtartibour (1) 
par rapport au corps du tambour soit transmise tan- 
gentiellement au palier dynamique (3), caracteris6 
en ce que les ietriers (7) et les ^I6mehts de retenue 
(5) sont disposes de maniere a ce qu'aucune de 
leurs parties ne soit mas quae sous le palier dyna- 
mique (3). 

2. Tambour rotatif (1 ) selon la revendication 1 , carac- 
terisd en ce que les bqulpns}(9 r 9a), via des trous 
traversants (11) formes dans le palier dynamique 
(3), retiennent les ^triers (7) des deux c6t6s du pa- 
lier dynamique (3). 

3. Tambour rotatif (T) selon la revendication 1 , carac- 
terise en ce que le nombre d'elements de retenue 
(5) correspond au nombre de paires d'Striers. 

4. Tambour rotatif (1 ) selon la revendication 3, carac- 
terise en ce que les extremites libres des ethers (7) 
d'une paire viennent s'engager entre les faces cTex- 
trSmite" (5b, 5a) de deux 6tements de retenue (5) 
adjacents. 

5. Tambour rotalif (1) selon Tune quelconque des re- 
vendications precedentes, caracterise en ce qu'il 
comporte des patins glissants (18), montes chacun 
d'une maniere lache dans Pespace existant entre 1a 
surface fonctionnelle (7a) d'un etrier et la face d'ex- 
tr6mit6 (5a, 5b) correspondante sur un element de 
retenue (5). 

6. Tambour rotatif (1 ) selon. la revendication 5, carac- 
terisd en ce qu'il comporte des coins (15) compen- 
sant I'usure, months chacun dans Pespace existant 



10 8. Tambour rotatif (1) selon Pune quelconque des re- 
vindications 6 a 8, caracteris6 en ce qu'il comporte 
des plaques de recouvrement (19), mont6es cha- 
cune sur la surface superieure d'un element de re- 
tenue (5), d'une maniere prefdrSe par Pintermediai- 

is re debbulons (21), et qui maintiennent le coin (15) 
corresppndant, les moyens de mise sous tension 
(1;7) et le patin glissant (1 S) correctement position- 
nes dans la direction radiale, et qui empSchent les 
patins glissants de se d6placer dans la direction 

20 ' -axlale. 

9. Tambour rotatif (1) selon la revendication 1 , carac- 
terise en ce qu'il comporte des blocs de .guidage 
(25) months distribues d'une maniere r6guliere sur 
2S la circonfSrence du palier dynamique (3) au niveau 
de ses deux cdtes et Stant fixes sur le corps du tam- 
bour (1 ) pour maintenir le tambour dans la direction 
axiale par butee contre les faces laterales (3a, 3b) 
du palier dynamique. 

30 
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